Abstract Publicly available costs data for child and adolescent psychiatric inpatient services do not allow links to be made with patients' needs and outcomes. Without this information commissioners may reduce the role of inpatient services on the basis of budgetary impacts alone. This study estimates the support costs before, during and after an inpatient admission and explores the associations between costs, needs and outcomes. A detailed prospective cohort study of eight child and adolescent units was undertaken in which participants were assessed at referral, admission, decision to discharge and 1 year later. Mean admission costs were £24,120, although the range was wide. Associations were found between costs and patients' global impairment, age and exclusion status. Support costs after admission were similar to pre-admission costs, but there was some evidence to suggest that services were better targeted. Moves in England to develop national tariffs for inpatient psychiatric episodes should be based on the likely cost of the episode of treatment rather than costs per day, and good commissioning requires more information on the predictors of such costs.
Introduction
Child and adolescent mental health (CAMH) inpatient services in England are complex and diverse, and admission is reserved for the most serious and complex cases. CAMH inpatient services are considered to be specialised services for commissioning purposes [11] . All but emergencies require commissioners from the originating community service to agree to fund the admission. Each inpatient service is funded through different forms of commissioning contract, from cost per case to more general service-level agreements. While there are plans to move towards developing national tariffs for specialist services [12] , little is known about the costs of CAMH inpatient care episodes, the associations between costs and needs or the extent to which inpatient treatment has implications for subsequent use of education, health or social care services.
Methods

Design
A detailed prospective cohort study of consecutive and unselected admissions to four child and four adolescents units was undertaken [18] . Two of each type of unit were in the north of England and two in the south, representing the geographic and demographic spread of units and mainstream NHS practice. Young people were assessed at referral, at admission and on decision to discharge, and followed-up 1 year after discharge. Assessments included discrete symptoms and global impairments using methods validated in previous studies [17, 25] as well as service use.
Sample
A total of 155 consecutive admissions were referred to the study over a 15-month-period ending April 2002. This economic study used data from the pre-admission assessments (n = 150), the interviews at discharge from hospital (137; 91%) and the interviews at 1 year after discharge (117; 78%). Onset of symptoms occurred at a median of 18 months prior to admission (range 0-180 months). Using the KSADS [22] , researchers found that 57% of patients had two or more DSM-IV diagnoses and 29% had three or more: major depressive disorder (43%), oppositional defiant disorder (27%), attention deficit/hyperactivity disorder (19%), conduct disorder (17%), post-traumatic stress disorder (11%), pervasive developmental disorder (10%) and psychosis (6%) [18] .
Full information on service use, the basis for the cost estimations, was available for 132 young people at preadmission (88% of the interviewed sample), 131 young people at discharge from the ward (96%), 83 at the follow-up (70%) and for 74 young people at all three study points. Data on the use of education services were most commonly missing. There were no significant differences in baseline or index admission costs between the 74 young people with full data and those for whom followup data were not available (P \ 0.24). The groups were also similar in age and symptom scores, although the ''costs sample'' (those with full information on service use) scored around six points higher (less impaired) on the Children's Global Assessment Scale at admission (P = 0.049).
Measures
Data on service use were collected from parents using a specially adapted Client Service Receipt Inventory (CSRI) [3] for 6 months pre-admission, during the admission and 6 months before the 1-year follow-up. The retrospective period selected for the follow-up allows direct comparison with the pre-admission data and represents ''steady-state'' service use (avoiding high or low use immediately following hospital discharge) and balances recall accuracy with the potential to include less frequently used services, such as hospital re-admission.
Costs were estimated as the best approximation of their long-run marginal opportunity cost [2, 23] . Unit costs for most services were taken from an annual compendium [9] or estimated with an equivalent methodology using publicly available data or information from provider agencies. The unit cost for each service was multiplied by each young person's pattern of use and total and component costs for their support package calculated. All health, education, social care and youth justice supports provided by the public or independent sectors were included. All but one participant lived at home (eight were adopted). To reflect the period when most young people were in the study, we used the prices of [2001] [2002] The average unit cost for each study ward was estimated separately and included all ward staff (including teaching), running costs, as well as overheads accruing to the organisation, buildings and equipment [5] . There have been no radical changes to inpatient services or the clinical care within those services in the intervening period, nor have referral patterns changed substantially [1] . There were no inputs from outside agencies, except local authority funding for the on-site school. The number of days that each young person spent in the ward during the index admission was calculated from detailed individualised ward-staff reports, taking into account ward closures at the weekend and clinical decisions on home leave. This ''days on ward'' measure is used to calculate the costs of the inpatient service received. Only 13% (17/131) of young people were day patients and 15% spent part of the admission as day patients, usually as part of their discharge plan.
Based on the availability of data for this sample, the outcome analysis and previous research on variations in the cost per day for CAMH inpatient units, the following variables were hypothesised to have an influence on costs [4, 18] .
• Gender, age at admission and younger than 13 years old. Ethnicity was self-rated as white for 94% and only nine patients were subject to a legal order; neither variable was included in the analyses.
• Accommodation (rented or owner-occupied), single parent household, family's main income source (employment or social security benefits), exclusion from school or regular school attendance (more than 3 days per week) in the previous year and having a Statement of Educational Need.
• Total scores from the Children's Global Assessment Scale (GCAS) [30] provided a standardised measure of global impairment.
• Sub-scores from the Salford Needs Assessment for Adolescents (SNASA) [26] for risky behaviour, aggression, externalising behaviour, pervasive developmental disorder, deliberate self-harm, and eating and mood problems.
• Parental reports of life events (for example, birth of another child, moving house, death in the family, divorce, separation, etc.) and parental reports of duration and severity of illness.
• Change in CGAS scores and for the SNASA items between admission, discharge and follow-up (clinical outcomes).
Once cost associations with the above variables had been established through the regression equations, the following service-related variables were tested: type of admission (emergency or planned); ward location (north or south of England); ward type (child or adolescent); and an identifier for each ward. For the follow-up cost analysis, the list of potential predictors was extended to include length of index admission, number of days spent in the ward and admission cost.
Analysis
For cost comparisons and bivariate associations with costs, t tests are reported with the results confirmed using bootstrapped confidence intervals (1,000 repetitions) [15] . Anova was used for continuous variables. To help disentangle the complex associations between the costs and potential explanatory variables, we used ordinary least squares linear regression with robust standard errors to control for heterogeneity within wards [13, 24] . Each of the reported equations used observed costs as the dependent variable, but the standardised residuals were normally distributed. A logarithmic transformation of costs was also investigated and the results were similar, with the variables and directions of influence unchanged. The significance of the independent variables entering the equations was confirmed using bootstrapped confidence intervals.
Results
Pre-admission cost associations Table 1 shows the service use patterns for the 6 months prior to the index admission. Sample members were aged between 3.4 and 17.6 years; seven were too young to attend school. Less than a quarter used educational psychology support. Over a third had inpatient admissions, of which 55/62 were for mental health problems. Half the young people were in contact with community-based CAMH services and a quarter had outpatient appointments. A quarter had contact with a social worker.
The average total support costs per person were £4,207 (SD 4,037) for the 6-month-period, around three times higher than the costs found in a study of children with behavioural problems [19] . There were very few associations between pre-admission costs and the potential explanatory variables. The best significance values were obtained for the SNASA measure of risky behaviour (P = 0.045) and the referrers' CGAS score (P = 0.050) resulting in a low R 2 (proportion of variance explained statistically = 0.03). Prior to admission, therefore, service use (as summarised by costs) was not associated with young people's characteristics, family circumstances, mental health problems, etc.
Cost associations during the index admission
On average, admissions lasted for 116 days, of which 26 were spent away from the unit on home leave (Table 2) . Using the ''days on ward'' measure, mean episode costs were £24,123 per child (median £19,495). There is a positive skew with ten young people having relatively high admission costs. Costs for a quarter of the sample were under £9,900 and a quarter cost over £31,700. Ward 7 showed significantly lower admission costs than Ward 4 (P = 0.005) or Ward 8 (P = 0.001). Compared to other wards, Ward 7 undertook a higher number of time-limited assessments for children with autism during the study period.
The bi-variate analyses (Table 3) show that lower admission costs are associated with younger age, residence on a child ward and exclusion from school prior to admission. Controlling for potential clustering by ward led to the age-related variables becoming non-significant, but school exclusion remained negatively associated (P = 0.038; CI = -15,759, -573). Higher index admission costs were associated with greater overall impairment on the CGAS at admission (P = 0.017), and higher levels of aggression (P = 0.001) and externalising behaviour (P = 0.001) on the SNASA. Table 4 shows the best equations from the multiple regression analyses using the index admission cost as the dependent variable. Equation A includes only the variables relating to the young people. A higher CGAS score (better functioning) at admission is associated with lower treatment costs, as indicated by the negative co-efficient. Age less than 13 years and prior school exclusion also reduces the index admission costs. This last finding is perhaps surprising as exclusions usually occur when the young person's behaviour is such that it cannot be contained by the school and suggests relatively high needs. However, 66% of the school-excluded young people also had high pre-admission externalising behaviour scores, and young people who had higher levels of externalising behaviour pre-admission were found to have shorter lengths of stay [18] . Shorter hospitalisations for patients with disruptive behaviour were found in an earlier study of admission length predictors [6] .
The young people's characteristics and pre-admission measures ''explained'' only 11% of the variation in admission costs. Neither CGAS or SNASA scores at hospital discharge nor the change scores (baseline to discharge) improved the adjusted R 2 . However, the identifier for Ward 4, a child ward, raised the proportion of variance explained to nearly a fifth (Equation B, Table 4 ). Twenty young people were treated in this ward. Average (unadjusted) admission costs were around £8,500 higher than in other wards (CI = 4,929, 12,141). The cost per day is close to the mean for all wards, but on average it has the longest admission (Table 2) . Notably, nearly half of the patients in this ward had been excluded from school prior to admission, compared to less than a third in other wards. It may be that this ward was prepared to retain these difficult-to-treat children for longer, thus increasing the admission cost.
Costs, needs and outcomes at follow-up Table 1 also allows comparison of the service use rates pre-admission and in the 6 months leading to the follow-up interviews. The slightly lower proportion attending school was mainly due to adolescents approaching school leaving age (all non-attenders were over 15.4 years old), but there was also a general reduction in the use of education support services. In contrast, overall education costs rose, mainly due to moves from primary to secondary or to special needs school, although attendance had improved for 13 young people. Utilisation rates of community-based mental health services appear to have increased, in contrast to the decrease in use of outpatient clinics, GPs and paediatricians. This perhaps implies access post-admission to more appropriate supports [16] , although the sporadic service use patterns do not allow us to test this statistically. Three young people had been in contact with the police prior to the follow-up interview, whereas no youth justice contacts were recorded pre-admission. For the 74 young people for whom data are available for all three periods, total support costs for the 6 months prior to follow-up were on average £5,931 per child (SD 7,623). Education services continued to bear most of the support costs (65%), followed by hospital (23%) and community mental health (8%). Observed costs for four of the five service groups (see Table 1 ) and total support costs were higher than for the pre-admission period, but significant differences over time were only found for community health services (1% of total costs; P \ 0.001). 
Total support costs at follow-up ranged between £19 for the 6-month-period and £29,722. Table 5 shows that preadmission measures of life events, lower CGAS score and the families' main source of income coming from earnings were all significantly associated with higher follow-up costs. The young person's age was also positively associated with costs, in contrast to the findings for the index admission, as was the change in the CGAS score on discharge. With regard to the multiple regression analyses, four variables explain just over a third of the cost variation (Table 6 ). Pre-admission measures of the child and family characteristics appear particularly important; younger age of child, having an income from earnings and more life events pre-admission all raise support costs. Higher CGAS scores (better functioning) are again associated with lower costs. No service-related measures entered the equation.
Discussion
This study provides some of the first evidence on the costs of psychiatric admissions for young people, the subsequent costs as they are supported in the community and the extent to which costs vary in response to young people's circumstances. There are limitations in the design and the data.
A larger sample, for example, may have produced better results, but as far as possible, the statistical techniques used help ensure robust findings. The length of stay data are similar to that found nationally [1, 28] . Although evidence for cost-effectiveness is sorely needed, such a study design was not possible. While there has been some growth in alternatives to inpatient psychiatric services over the past 5 years (http://www.camhsmapping.org.uk), at the time of the study there was no generally available comparator service.
The study shows that on average an inpatient admission lasts around 4 months at a cost of just over £24,000. The range around this mean is wide, and is to be expected, given the variation of young people's circumstances. The mean annual support costs for 56 young people with complex mental health needs and considered ''most concerning'' by the Manchester children's service agencies were estimated at £52,000 [10] . Only two young people in that sample were admitted to psychiatric inpatient units, although 60% were in social services or educational residential provisions ([10] p. 174). After 12 months, the mean number of problems and health needs were unchanged. The current study found significant improvements in symptoms and health needs associated with the index admission to levels commensurate with usual practice in communitybased CAMH teams. These improvements were sustained at the 1-year follow-up [18] despite considerably lower and less expensive levels of support.
Costs were a little different between the two community interviews in this study (pre-admission and follow-up), suggesting few immediate down-stream savings from admission. However, the proportion of cost variation explained at follow-up was higher at just over a third, and the results suggest that resources were probably better targeted on needs after admission. Inpatient units try to link patients to more appropriate supports based on a better understanding of needs at discharge. These results provide some evidence that they do so. However, the pre-admission measures of characteristics and circumstances are stronger predictors of follow-up costs than the hospital discharge Variable coded no life events = 0, one = 1, two or more life events = 2 as only two young people in this sample had more than two life events in the year prior to the baseline interview measures, suggesting that the former have a more pervasive influence than the psychiatric or health needs that specialist metal health services aim to address. Our comprehensive cost estimation approach reflects inputs from the many other supports that will have an impact on young people's welfare. There are three points that commissioners should consider. First, the relatively high cost for inpatient admissions has to be balanced against the strong association between longer inpatient stays and better health gain [18] . It is, however, the difficulty in predicting admission cost that underscores the need for care to be taken as national tariffs are developed for these specialised services. The complexity of this task is mirrored in studies trying to predict the length of stay for reimbursement mechanisms in the USA [6, 7] and more recently in Germany [20] . While we know more about the usual admission length in England, we still know little about how long an admission should be to generate optimal outcomes for particular groups of young people. Thus, most countries have introduced separate mechanisms to adjust tariffs for highly complex cases and highly specialised care [14] .
Second, more information is needed about ways to use this high-cost CAMHS resource to its best effect. Would a planned sequence of short admissions achieve the same outcomes or would an improved bridging service facilitate earlier discharge? Are there ways of intensifying specific in-ward interventions for certain groups of young people? How should treatment be provided for the small number of young people with high levels of externalising behaviour, probably those who have already been excluded from school? The success of treatment depends in part on how well patients make an alliance on the ward [18] , but such relationships are often difficult for these children. So poorer longer-term outcomes, and indeed high future support costs, may well result [29] . The low evidence base in CAMHS means that these questions may take some years to be answered.
Finally, the evidence from this study provides a benchmark for considerations about some of the newer community-based alternatives to inpatient treatment. Multi-systemic therapy, home-based treatment, wraparound supports and other intensive community-based interventions are increasingly becoming available, but the UK evidence base, particularly on cost-effectiveness, is thin. Such services should be purchased, if they can be shown to generate as good or better outcomes (for similar groups of children) as that found in this study and if shown to do this at the same or lower cost. It is likely that a range of residential, outreach, community and home-based tier 4 interventions will serve the population best [27] . Spending less on inpatient treatment may release resources for other CAMH services, but this should not be at the expense of poorer outcomes for those with serious psychiatric problems for whom inpatient treatment has been shown to be helpful.
